this period, animals were offered, on an ad libitum basis, the same fattening diet as CG, a 11 transition period being managed over 15 d. Feed was offered twice daily, at 0800 and 1400. 12 Feed intake was recorded daily and live weights were measured twice a month. Jugular blood 13 samples (20 ml) were obtained fortnightly, before the animals were fed in the morning. Blood 14 was equally aliquoted in 10 ml tubes containing either Li-heparin (130 Units/10 ml) or 68 mg 15 of mixture of K-oxalate (40.80 mg) and NaF (27.20 mg) per 10 ml, and centrifuged at 4°C 16 after collection. Plasma was separated and stored at -20°c until analysis for determination of 17 glucose, α-amino nitrogen (AAN), non esterified fatty acids (NEFA), urea, creatinine, 18 thyroxine (T4), 3,3',5'-triiodothyronine (T3), and IGF-1. Serial jugular blood samples (10 ml) 19 were obtained in each group during 24h at 20 min interval on three occasions, in order to 20 determine the profile of GH and I concentration. In CG, serial measures were performed at 21 the beginning, and in the middle of the fattening period and one mo before slaughter. In G2, page-5-G3, and G4, corresponding measurements were obtained on the middle of the low growth 1 period, 1 mo after the end of the transition period and 1 mo before slaughter. 2 The Autoanalyser Technicon was used for determination of glucose by o-toluidine 3 method (Henry et al., 1974a) , urea by diacetylmonoxime method (Henry et al., 1974b) and 4 AAN by trinitrophenyl derivatisation (Palmer and Peters, 1969) . NEFA were determined by 5 fused silica capillary GC (Müller and Binz, 1982) . Somatotropin, I, T3, and T4 were 6 measured by radioimmunoassay using commercial kits. For GH, the kit used was developed 7 and commercialised by UCB Bioproducts, Braine l'Alleud, Belgium, using a homologous b-8 GH antiserum and pituitary bovine GH (MW 22000) for tracer and standards as described by 9 Closset et al. (1986) . The intra-assay coefficient of variation (CV) was 5.8% and inter-assay 10 CV was 11.8%. For I, the kit was developed and commercialised by Medgenix, Fleurus, 11 Belgium, using an IRMA procedure. The intra-assay CV was 7.1% while inter-assay CV was 12 11.1%. For T3 and T4, a kit commercialised by Orion Diagnostica, Espoo, Finland, was used, 13 and for IGF-1, a kit developed by Medgenix, Fleurus, Belgium, using acid-ethanol extraction. 14 The intra-and inter-assay CV were respectively 3.5 and 5.6% for T3, 3.6 and 5.9% for T4, 15 and 4.7 and 9.3% for IGF-1. 16 Data relative to GH profile were analysed with the Munro algorithm and compared 17 using the Student's t-test and the paired t-test. In order to describe the evolution of plasma where i indexed the groups and t ic denoted the switch time to the fattening diet for group i. In 11 models relative to IGF-1, T3, and T4 profiles, the effect of weight was included or discarded 12 according to its significance. The average concentrations of each metabolite during LGP and 13 RGP were calculated and compared using Student's t-test.
The ADG during the LGP was close to .5 kg/d in G2, G3, and G4 with values 3 respectively of .57, .54, and .44 kg/d. During the fattening period, the ADG was 1.32 kg/d in 4 CG while in the compensating groups, values reached respectively 1.53, 1.43, and 1.53 kg/d. 5 Only G2 showed a higher ADG during the fattening period than CG (P < .05). 6 The average plasma concentrations of metabolites during LGP and RGP are given in 7   Table 1 . Figure 1 depicts the modeled evolution of metabolite concentrations during the 8 experiment. The level of glucose was high in CG and decreased linearly with time. In G2, 9 plasma glucose did not vary substantially during LGP, and raised after realimentation before 10 gradual decline. Therefore, mean values over the two periods were not different (824 vs 815 11 mg/L). Initial levels of glucose were close in G3 and G4 and decreased in a similar way 12 during LGP. After realimentation, glucose increased rapidly but to a greater extent in G4 13 where a maximum close to 1000 mg/L was observed about 3 mo after the beginning of 14 realimentation. Only G4 had a lower glucose concentration during LGP than during RGP 15 (720 vs 868 mg/L, P < .01). Glucose level was the lowest in G4 during LGP (719 mg/L, P < 16 .01) and the lowest in G3 during RGP (762 mg/L, P < .01). 17 The level of AAN showed an increase with time in CG and during LGP for the three 18 restricted groups so that mean values increased with the length of the LGP (40.3, 45.8, and 19 51.1 mg/L in G2, G3, and G4 respectively, P < .01). The level of AAN increased also during 20 the RGP for G2 and G3 (52.8 and 65.6 mg/L). However, the pattern of variation of AAN 21 during RGP of G4 was quite different from the other groups. Whereas in G2 and G3 the 22 increase after the transition period was in the line of preceeding values, in G4 RGP was page-8-characterised by an initial sharp decrease followed by an increase . All overall mean 1 concentrations were lower during LGP than during RGP. 2 Plasma urea concentration remained high during the whole fattening period in CG. Levels of NEFA were low during fattening in CG and during RGP in the restricted 11 groups, especially in G4 (129.9 vs about 250 µmol/L in others groups, P < .001), but values 12 were high and close to 330 µmol/L during LGP. In G2 and G4, a sharp decrease of NEFA 13 concentration was observed following the transition period. 14 In CG, the concentration of creatinine was initially low, increased progressively to 15 reach a maximum, and decreased afterwards. During LGP in G2, G3, and G4, plasma 16 creatinine concentration showed a progressive increase (23.9, 26.6, and 27.1 mg N/L in G2, 17 G3, and G4, P < .05) but after realimentation, values decreased rapidly, especially in G4. During the first period of serial blood sampling, the animals from CG had a profile of 22 GH secretion characterized by a lower pulse number than during periods II and III (P < .001 page-9-and P < .05), and a higher pulse interval than during period II (P < .001). The most significant 1 differences appeared in period III: pulse amplitude as well as pulse surface, nadir and overall 2 mean decreased when compared to period II whereas between period I and II, no differences 3 were observed for these parameters. 4 The GH profile during the low growth period in G2 was characterized by many, close 5 and large pulses with high amplitude and a high nadir, resulting in a higher mean 6 concentration than in periods II and III (P < .05). The number, amplitude and area of the 7 pulses, as well as nadir, were numerically higher during period II than during period III, and 8 mean concentration was higher (P < .01). Few differences appeared between periods in G3, page-10-increase occurred from 13h00, reaching the maximum at 18h00. From that time, a continuous 1 decrease was observed till 05h00. 2 The mean concentrations of T3, T4, and IGF-1 during fattening or during LGP are 3 given in Table 3 . The modeled profiles of IGF I, T3, and T4 are given in Figure 4 . The IGF-1 4 concentration was low and close to 140 ng/mL during LGP in G2, G3, and G4. The CG 5 showed high levels of IGF-1 during the whole fattening (mean value: 262 ng/mL). In . In G2, unlike in G3 and G4, the glucose level did not decrease with time 11 during LGP but this may be due to the short length of restriction. The increase of the glucose 12 concentration after realimentation was probably the result of a higher ruminal production of 13 its precursor propionic acid, associated with a larger concentrate intake (Journet et al., 1995). 14 In G4, the large increase of glucose level after refeeding, when compared to G2 and G3, 15 remains unclear. 16 The increasing level of AAN in plasma during LGP and during RGP may result from a 17 higher tissue release or a decrease of tissue catch-up of amino acids from plasma because the 18 muscle protein degradation/muscle protein synthesis ratio varies with age (Simon, 1989) . The longer period was necessary because the diets offered during the two periods were quite unpublished results). This high nitrogen deposition could result from an increase of sexual 14 steroids status associated with the age of the animals. 15 The marked higher plasma NEFA concentration during LGP, compared to fattening, 16 indicated a greater fat mobilisation, as reported by Blum et al. (1985) and Ellenberger et al. 17 (1989). This mobilisation resulted probably from endocrine status, especially the low I/GH 18 ratio (Vernon, 1992) . Also thyroid hormones are known to be lipolytic, especially in cold 19 exposure (Sasaki and Weekes, 1986 ). However, in our experiment, T3 and T4 levels were low 20 during LGP, so their contribution to high NEFA levels was presumably not important. 21 Plasma creatinine concentration is known to be weight dependent (Seashore et al, 1981;  22 Schroeder et al., 1990) . Surprisingly, it decreased when animals were catching-up weight. The page-13-sudden decrease in the concentration of creatinine after realimentation has been observed 1 previously in our laboratory (unpublished results). Keenan and Allardyce (1986) reported also 2 changes in creatinine levels in sheep under different nutritional status, and ascribed it to 3 changes in creatinine clearance. 4 5 Hormones. Feeding conditions and growth rates were similar during LGP in the restricted groups 8 and also during fattening in all groups. However, there were, to some extent, significant 9 decreases in the concentration of GH with live weight and age in both periods (Table 3) factors is also suggested by the response of animals from G3 which showed the greatest 14 increase in T3 concentration, as they were fattened during winter. Indeed, T3 is known to be 15 involved in thermogenesis (Scott and Christopherson, 1993) . In G4, the lack of a detectable 16 increase of T3 levels after realimentation, associated with the other metabolic alterations 17 reported previously, indicates that in this group, the mechanism of compensatory growth was 18 probably different with respect to G2 or G3. LGP ( 
